cooperation because such habitats are likely to result in frequent population bottlenecks, during which competition will be intense and select against family formation.
The most sophisticated and comprehensive (in terms of species number) comparative analyses conducted to date have highlighted the role of life history traits and phylogeny [14] , but within those lineages predisposed to be cooperative it was concluded that cooperation was associated with relatively warm, stable environments that allowed year-round residency [19] . The contrast in the conclusions of this global-scale analysis with that of Rubenstein and Lovette [8] is intriguing and suggests that we are still some way from achieving a comprehensive understanding of the ecological, phylogenetic and life history factors that influence the occurrence of cooperative breeding. However, the detailed assessment of the nature of environmental variation and its association with starling sociality in this paper sets a benchmark for future studies and suggests that broad-brush high level analyses may not capture key environmental components with sufficient detail to detect associations.
It should also be possible to refine classification of social systems beyond the simple cooperative/non-cooperative dichotomy, as used by Rubenstein and Lovette [8] , to investigate ecological influences on the degree of sociality. There are several other well-studied avian lineages with the information required to explore the ecological correlates of cooperative breeding, and it would be fascinating to investigate whether the robust and striking pattern found here has more general application. In particular, does the characterisation of seasonal savannas in Africa correspond with widespread Australian habitats and therefore explain the prevalence of cooperative breeding among the Australian avifauna? Just how jasmonates regulate these processes has been elusive, in particular because key components of the jasmonate perception-response pathway were missing. In two papers of signal importance, Thines et al. [3] and Chini et al. [4] report data that identify a missing link in the pathway. They characterized members of a new family of proteins which they name JASMONATE ZIM-DOMAIN (JAZ), and have provided a plausible and testable molecular model for the transitory, jasmonate-induced transcription of response genes. This model integrates JAZ proteins with the three other main components of this pathway that have been characterised over the past decade, namely JAR1, COI1 and MYC2.
The synthesis of jasmonates is reasonably well-understood: when plants are exposed to stress, linolenic acid is released from chloroplast lipids and in three further steps is converted to 12-oxo-phytodienoic acid, itself a biologically active jasmonate, and which leaves the chloroplast to enter the peroxisome where it is converted into jasmonic acid. The Arabidopsis gene JASMONATE RESISTANT 1 (JAR1) was defined by the mutant jar1, which was isolated in a screen for plants insensitive to jasmonate-induced root growth inhibition. JAR1 encodes a protein that reversibly couples the amino acid isoleucine to jasmonic acid [5] . Because the jar1 mutant lacks defence against pests and pathogens, but produces viable pollen, it appears that jasmonate-isoleucine may be required for defence, but not for pollen development.
The Arabidopsis mutant CORONATINE INSENSITIVE 1 (coi1) was isolated in a screen for plants insensitive to growth-inhibition by the toxin coronatine, produced by several plant pathogenic species of the bacterium Pseudomonas. Coronatine is structurally related to the conjugate of jasmonateisoleucine, and coi1 is insensitive to the known effects of jasmonate, and is male sterile. COI1 is an F-box protein [6] which forms a predicted ubiquitin ligase, SCF COI1 , with Arabidopsis homologues of the yeast and human proteins SKP1 and CULLIN [7] . Pioneering work on F-box proteins indicated they are receptors that bind target proteins which are then ubiquinated and destroyed in the 26S proteasome [8] .
Remarkably, the Arabidopsis genome indicates the presence of genes for approximately 700 F-box proteins, whereas in yeast and humans the number of F-box proteins is at least an order of magnitude smaller [9] . The best-characterised Arabidopsis F-box protein is TIR1, which controls response to the growth regulator auxin, a small signalling molecule. Auxin response genes are transcriptionally activated by ARF transcription factors. However, ARF proteins are repressed in heterodimers with AUX proteins. The presence of auxin facilitates the binding of TIR1 to AUX17, which becomes ubiquitinated and is destroyed. ARF is then free to activate transcription of auxin response genes, including AUX17. The synthesis of AUX17 suppresses further auxin signalling by re-forming heterodimers with ARF proteins [10] .
MYC2 is a transcription factor defined by mutations of the gene JASMONATE INSENSITIVE 1 (jai1/jin1), which cause insensitivity to jasmonate, but allow production of viable pollen. MYC2 transcription is activated by jasmonate, and it in turn activates transcription of some jasmonate-responsive genes [11] . However, MYC2 also suppresses activation of genes involved in defence against pathogens, and regulates response to the hormone abscisic acid, and to blue light.
Thines et al. [3] identified eight JAZ genes on the basis of their transcriptional induction 0.5 h after treatment with jasmonate. They used pull-down assays to show that JAZ1 binds COI1 in the presence of jasmonate-isoleucine, the product of JAR1. Binding could not be detected in the presence of other jasmonates. Significantly, when transgenic plants expressing a JAZ1-GUS fusion protein were treated with jasmonate, the GUS activity rapidly declined through proteasomal degradation in wild-type plants, but not in the coi1 mutant. Similar results were reported for JAZ6-GUS fusions. Knock-out mutations in four JAZ In response to a stress, jasmonates are synthesised (1), and JAR1 couples jasmonic acid to isoleucine (2) . JAZ3 represses MYC2 in a heterodimer (3), but in the presence of jasmonate-isoleucine is recruited to COI1 (4) and destroyed in the 26S proteasome (5). MYC2 is now de-repressed and activates transcription of jasmonate response genes (6), including JAZ3. New JAZ3 proteins bind and repress MYC2 (7) Chini et al. [4] cloned JAI3, an Arabidopsis gene defined by the dominant jasmonate-insensitive (but male fertile) mutant jin3, and found that it corresponds to JAZ3. jai3 encodes a protein lacking the carboxy-terminal domain of JAZ3. They showed that in transgenic plants expressing the JAI3-GFP fusion, the GFP protein disappeared after treatment with jasmonate, in a COI1-dependent manner, and also that JAI3/JAZ3 bound to COI1 in in vitro pull-downs. Significantly, they also showed that the jai3 mutation prevented the jasmonate-induced destruction of other JAZ proteins. The most likely explanation is that the carboxy-terminal part of JAI3/JAZ3 is required for dissociation from COI1, and therefore in this mutant the COI1 protein is not free to participate in the degradation of other JAZ proteins. The likely target of the JAZ was revealed to be MYC2. Pull-down assays and yeast two-hybrid assays indicated that JAI3/JAZ3 binds MYC2. Not only does this transcription factor activate transcription of jasmonate-responsive genes, it also activates transcription of the JAZ genes.
These results suggest a model for the jasmonate perception response pathway (Figure 1 ) which shows striking parallels to the auxin perception-response pathway [10] Conflicts between and within species can drive fast evolutionary change. A recent study has documented remarkably rapid counter-adaptations in the wild to an extreme sex-ratio distortion caused by a bacterial symbiont.
Oliver Y. Martin and Matthew J.G. Gage A universal feature of most species that reproduce sexually is that the sex-ratio is balanced at 50:50. In 1930, Ronald Fisher [1] provided a theoretical explanation for this equilibrium in the case where the costs of producing sons or daughters are the same: when one sex is produced in greater numbers, then the other sex becomes rarer; if that sex is rare, individuals of that sex will also enjoy greater relative reproductive success; evolutionary selection will then act to increase the production of the more reproductively successful sex, causing the sex-ratio to swing back to 50:50. In a recent paper, Sylvain Charlat and colleagues [2] demonstrate remarkable speed in the evolution of the sex-ratio of natural populations of Hypolimnas bolina butterflies. Susceptibility to a sex-ratio distorting parasite had
